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ABSTRACT

A atudy of the offects of road congtruction on wetlanda in the

Jdead-ice moraine of south-central Alberta was conducted during the

. sunmér and sutumn of 71, The study area congisted of 27 treated
ponds alcng rights-eo! .ay on which roady had heen censtructed and
32 contrel ponds loca:ed away from the treated areas. Measuremonta

. of basine before and after road constructiun wers taken from air
photos by outlining the original basin, measuring its area and
shoreline, then measuring the area and shoreline of the basin, in-
cluding road alterations. A 5.€ parcent loss in area and an 1l.5
percent gain 1n shoreline were found to have occurrad due to the
praesence of the road. Aerial surveys by heliceopter were made to
determine 1f J.fferences existed in duck use between ponus near the
road and those away from the road. No difference in total duck use
was letected, nut some differences in preference by species was
indicated.
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INTRODUCTICH

Personnel of the Canada Land Inventor,, mappud approximately
45,000 square mirles of moraine areas in Alberta and rated them as good
to excellent waterfowl habitat. According td the Public Lands Act of
Alberta, every quarter section of land wnich has been legally surveyed
must be accessibl:. This has resulted in a grid sy3tem whereby eagt-
west “~ad allowances are located two miles .part, and north-south
allowances are located cne mile apart. These allowances range in
width from 132 to 170 €feet -ith an equal portion taken from each section.
As settlement increases, the need for roads also increases and the road
allowance, with a small construction input then bocomes a trail. Frs3
traffic trends develop, heavily used trails are then upgraded and be-
come secondary or "market roads".

Every year, personnel of th2 U, S. Fish and Wildlife Service con-
duct awarial breeding pair and production surveys in gsample areas of
North America. 1In southern Alberta (and the other Prairie provinces)
these r rveys are conducted alonj the grid roads which are used as
navigation aids. Because of this, there is a need to determine whether
the roads have significantly altered the habitat and if duck use in the
wetlands along the road is different from that in habitat unaltered by

roads,

Flooding of road allowances occurs periodically, which provides o
problem as long as no roads have been developed. However, as soon as a



-y

road achieves the status of a market road and draipage of a low area i3
possibkle, a wWetland may be eliminated, Ope typical case .s well docu-
mented 1n central Alberta where drainage of a floodad road allowance
resulted in a loss of one hundred acres of excellent waterfowl habitat
{C. Surrendi 19G7).

To date, little work has been done regarding the effects of grid
road construction and reconstruction on wetlands in morainic areas.
The purpose of this study was to investigate the eZfacts of road cun-
struction on the morphology of ponds in dead-ice moraine located in

the aspen parklands of south-central Alberta,

B
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DESCRIPTION OF THE STUDY AREA

The study area, a strip eight miles long and one mile wide, was
located 12 miles northaast of tha town of Stettler, Alberta (Fig. 1).
Land uge in the area is primarily agricultural with emphasis on live-
stock production and dry land grain farming. For the past 30 years,
annual pracipitation has averaged 16.06 inches (Min.stry cf Transport
Climatological Division, Edmonton International Airport, 1971). The
area has beeun described as "... a poorly drained region situated on
relatively young glucial drift, comprising mostly ground and end moraine.

The till of which the moraines are formed was deposited in a rolling

" topograpny consisting of low hills and undrained deprassions. The low

bodies of water known locally as sloughs ... may range in number from
a few to 120 or more per square mile" (Bird 19Gl).

as may bhe inferred by the nama, "aspen parkland”, thea dominant
vegetation type is quaking aspen (Populug tramuloides)., Balsan poplar
(Populug balaamifbpa)-and several species of willow (Salix spp.) are in
leaser abundance. The trees listed above are found throughout the region
in“ﬁ;aic.aﬁd h}éfic éites';ith the willows frequently found within the
pond edges.

Theiunderstory of the aspen-poplar groves is comprised of shrubs

" and fofbs.‘ The shrub layer is comprised of choke cherry (Prunus

vtrgznzana) Saskatoon berry (Amecanohzer alnszlza), beaked hazel

((Cbrylua cornuta), red-osier dogwood (Cbrnus etolonzfarai, and rose
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(Fcea spp.). The margins of the aspen groves are comnrised of smfller
shrubs such as snhow berry (Spmphcricarpse svo,i, wilw  willow [Llacapig
corrmatata) and red raspberry (*ubua atrizosiJg.. The . orb . over consists
primarily of northerr bed strav /2lium bo-eale), Solwon's seal (Smila-
einu atellata), and winterqreen ( .rola aserijfolial,

A short grass prairie community present on the elevated, more
xeric sites is characterized by spoar gragss (5:ipa conatal), fringed
sage (Artemisia frigida) 2 half shrub, and forbs such as three-flewered
avens (Gewn triflor. ., purple prairie clover (Fatalostemon purpurawn)
and pussy toes (Antennarig spp.). Gumweed (Grindeliq spp.) ozcurs in
disturbed areas along with several species of thistles (Cireium sp.)
and asters (Aeter spp./.

In the ponds, emergunt vegetation is characterized by sedges with
farex rsatrata and €, athercden being the most abundant species. Associ-
ated with the sedge commnities are varying amounts of other emergents
such as cattail (Typha latifolia), =lougn grass (Beckmanic sysigacine),
baltic rush (Juwicus balticus), arrow grass (Triglochin maritima), bladder
wort (Utricularia vuigarie), versicaria (Polygonwn spp.), and bulrush
{Seirpus spp.). Pond weeds (Potamogeton spp.) are the most abundant
submergents while coontail (Ceratophy. «m spp.), water milfoil (Myrio-

phylilun exalbescens) and duck weed (Lemna spp.) are present in lesser

amounts. A graphic description of the fauna in this region exists in
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ne road surfaces in the study arewa are gravel and vary from 24
to 30 teet wide with back slopes varying froma 2 to l toaltol
ratio, (James Bussard, Alberta Denartment of |lighways, personal cor-
munication) both of which form deep ditches., The roads are raised
above the general ground level to facilitate snow removal duringe the
Wwinter.

The road in the arca of study was typlcal of those in tha dead-
ice moraine region as it touched or passed through numerous wetlands.

It had been in existence for 23 years. This time interval was suffi-

cient to allew for establishment of vegatation Eollowinq_disturbanée. -

Air photos of the area were available for periods both before and

after road construction.



METHODS

Twenty~seven ponds aleng eight miles of road were designated au
“traateu" bacause all had been modified by road construction. Thirty-
two ponds occurring alcng lines one-fourth :ile on either side of, and
parallel to the road were selected as controls. None of the contrnl
ponds touched a road allowance.

Comparison of air photos taken before and after construction of
the road indicated that while water lavels and quality of phovos varied,
the general configuration of the basins remained the same. Ther ra,
all measurementy were mide on air photos (scale 1 jinch = 704 feet)
taken in September 1948, to avord arrors caused by photo quality or
parallax diustortion [(Agriculture Handbook 294, Soil Conservation
Secsvice, U, 3, Department of Agricultura, pp. ll), As can he seen on
a photo of pond No., Ex. 8-3 (Fig. 2a), the road -)lowance is well de-
fined, The original basin was outlined and total shoreline and area
measured (Fig. 2b). ‘The rxvad allosance was outlined and measurements

ware again taken to assess any changes in total shoreline and area (Fag.

2c). Shoreline was moasured with a map wheel and area with a planimeter.

hll meagsurements were made three times and the average used.
Ground counts of broods waere only made on the treated ponds. ‘'They
were conducted on July 16 and August 10. Counts from a helicopter,

covering both treated and control ponds, were made on July 17 and

Augus®t 7. Ground and alr counts were made as closé togethex in time as =




a. A 1948 air photo of pond Ho,
Ex. B~ = baforo measurements
woere taken. The road allow-
ance is well defined as is
the high water mark.

b. Black line indicates
whera measusament was
takon to determine
original basin area.

¢. Black line ¢n both
sides of the road
indicate the area
that the road removed
from the pond as well
- A as the shoreline which
o was added to the pond.

- o Figure 2. Enlarged aerial photographs showing procedure for obtaining
- maasurements.
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posaible to minimize effects of brood movements between surveys. All
counts were atarted at about 6:00 a.m.; no ~ounts continued past noon.
No counts were made when high winds or heavy rains prevailed.

Aerial counts on ponds of less than two acres and suxrounded with
low growing vegetation were made from heights of about 30 feat. Tor
larger ponds (3 acres or more) and all ponds surrounded by trees and/or
power lines, censuses were made from about 6J faet, Where emergent
vegetation was dense, lower alevations were flown, allowing the down
Jratt from the helicopter to flatten the veqetation, providing some
increase in vis:bility. Aerial count data were recorded on a Phillips
tape recorder, "Beat outs* (Diem and Lu 1960} were abandoned because
of density of vegetation and because I worked alone. Ground counts wore
made from vantage points with the aid of a 20X spotting scope and/or
7% binoculars, Brood counts were used to provide a duck use index and
not a measure of total production. All counts were made from east to
west to standardize the time at which each pond was surveyed.

Plant nomenclature is that of Cormack (1967) and Albarta Depart-
ment of Lands and Forast . publication, "Trees and Shrubs of Alberta”
{1966}, 4aterfoul nomen. .ature is as listed in Salt and Wilk (1969).

Statistical analyses were performed as described by Outle (1963)

and Sokal and Rohlf (1969).



FESULTS

Physical Relationshins

The 27 pond bhasins in the treated area, prior to and after road
congtructich, measured 61,50 and 59,94 acres respectively, a loas of
5.6 percent. Small losses were measured on all but three ponds. A
paired "t" test showed the loss to be siynificant ("t" = 6.0, d.f. =
26 at 95 percent level). Theretore, it may be inferrad that rcad cone-
struction reduced the overal! wetland area,

Map wheel measurements . the 27 treatad ponds before and after
the alterations yielded a total of 6.94 and 7,72 miles of shoraline
respectively. This was an increaae of 11.5 percent. A pairad "t" tast
on these data showed that the increase was significant ("t" = 6,0, d.f.
= 26 at 95 percent level). Almost every pond showed an increuase in
shoreline length. ‘ne most striking changes octurred in the smaller
ponds (0.1 to 2.0 acres) with soms having their shoreline length almost
doubled by the intrusion of the road, Before road construction, 6.94
miles of shoreline for 63.50 acres of basin averaged J.11 miles of shore-
iiﬁe‘éé;.nﬁté; Aft;r Eonstruction therc was i.iz miles of shﬁreiine
and 52.94 acres of ponds for an average of 0.13 miles of shoreline per
acre. The shoreline for the control basins totaled 7.36 mila§ around
54.13 acres, for an-averaga of 0.14 m:les of shoraline psr acra. When
compéred with control ponds, the treated ponds showed ﬁo significant

differonce in shoreline miles per acre before (x2 = .C036, d.f. = 1 at
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95 parcent level) or after (xZ = 00035, d.f. = 1 at 95 percant
«1el) road construction.

. Depth ditferences hetween the treated and control ponds were sug-
gested by the vegeta. .n present. Vegetation covared about 41 and 53
porcent of the area in the treated and control pond basins raspectively,
This difference 18 not statistically significant (x% = 1,520, d.f, =
1l at Bs'pn:cent level). However, in the treated area only one pond
(3.5 percent) was completely covured by vegetation whereas the control
area had 22 ponds (52 percent) completely covered. This diffaren.e is

highly significant (x2 = 42.4, d.f. = 1 at 95 percent levell. Dabbs

- 11971), in-his boi'c-on Seirpus acutus and Seirpus validus, both of which

are found on my study area, showed that S. acutus had a tolerance of
from 60 to 150 ¢m while 5. validua occurred only in depths of

less than 65 cm. The fact that most ditches were frec of vegetation
(Fig. 3} and that Seirpus spp., particularly S. acutus, werxe abundant
in the area allows one to assume ‘hat water depth in the ditches was at

least deeper than 60 cm (23.5 in,) and perhaps over 150 ecm (> 50.1 in.).

Watarfowl Use

On the treated area Jduring the first ground count (July 16), 31
broods or 0.5 broods per acre were seen. During the first air survay

one day later, 15 broods, or 0.6 broods per acre. wera counted., ‘lhese

_figures are not significantly different (x2 = 0.38, d.f. = 1 at 95 per-.

cent level).

LTI



Figure 3., Photo typifying a road passing through a permanent wvond.
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Muring the second survey, 38 brooda were cbserved from the -iround
{Migust 10) and 74 kroods were observed from the air (Avquat 7). Thuese
num ere differ significantly (x? = 11,6, d.f. = 1 at 95 percent levell.
Broods ar acre from ground and air surveys were 0.6 and 1,2 respectively,
The la0 70 :ucrease in broods during the second asrial count may be
attributabiw to sevaral factors. By the second survey date more broods
may have matured to a point where ti.ey were more easily sesn from the
air, seme broocde may have moved to the larger, more open ponds, or an
ingress of broods may have oc¢curred from ponds ocutside the study area.

In comparing tha number of broods on the treated and control
areas, only aerial surveys were ugsed. During the July 17 survey, 33
and 35 broods ware seen on the treated and control ponds respectively.
There wera 0.6 hroods per acre in both treated and control areas.

During the dugust 7 air survey, 74 and 65 broods ware observed on
the treated and control peonds respectively, yielding an identicul duck
uge index of 1.2 broods per acre for hoth areas.

A clasgification of broods for ceach survey is shown in Table 1.

Of the 51 classified broods frum the July 17 survey (treated and control
areas), 39.2 percent were mallards (Anas plathumynchos), 39.2 percent
were blue-winged teal (Anas discors), 15.7 percent were other dabblers,
and 5.9 percent were diverc. There were 17 unidentified broods which

were not included in determining duck species composition.
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Table 1, 3pecies composition of bieods obsarved in both aracas
{experimental and control) durisp two acrial survaeva.

Furvey to.

Survey lto. 2

Mallards
Blue-Wingud Teal
other Dabblers
Divers

Untdantyfied Broods

Total

20

20

=]

17

63

a5

35

17

139




=]5=~

In the August survey 102 broods were classifi- =€ which 34.3
porcent waio mallards, 34.3 percent were blue-wirer too! 28,4 rercent

waro other dabblers and 2.9 percent ware divars. 1% .- 4ure 37 un-

identi ficd broods which were excluded in determining sreciesgs composition.

The distraibution of the specios did not change signifacantly from sur-
vey 1 to survey 2 {x? ~ 3.57, d.f., = 4 at 95 percent level),

vhen mallards and blue-winged teal are consi‘lared separately and
their brood numbers comparad between control and treated areas, some
differences are noted ‘Fig. 4). When both surveys were combined there
were 31 blue-winged teal broods seén along the road and 24 saen an thoe
control ponds. Although thers was a trend toward heavier use of the
treated areas by blue-winged teal, this was not statistically signaify -
cant (x¢= 0.89,d.f. = 1 at 95 parcent level), There werec 17 mallard
broods seen in the treated azeas and 38 in the control areas. 1his
difference was significant (x2= 8.0, d.f.= 1 at 95 percen: level).

No special effort was made to determine tha valae of the roadside
within t»e c¢ccnfainas uf 3 pond as nesting cover. He .rer, where the
surrounding land-use was intensive grain farming, roadside vegetation
wvas the only nesting cover available (Fig. 5). bPradation by skunks and
Crows on these long narrow bands of cover was evident {Raarden 1951),
although several successful waterfowl nests were found including those

of iesser scaup (Aythyt affinie) (Fig. 6), shoveler (Spatula clypeata),

p1nta11‘(hnd8 aéuta'.'mallard and blue-wlngéd teal. HNest destruction h
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Figure 6. Lesser scaup nest coentaining ten aggs was locataed aleng ™
roadside shoreline of pond Ex. 7-3.
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along narros strips of cover and rqsuiting renesting effort probebly
accounted in pare for the wide distribution of tha hatch. Class la, 1b,
and lc broods (Gollep and Marshall 1951) made up at lecst 19 percent

of the broods cobserved during the August 7 survay (Fig. 7).
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It was quite evident in this study that road cunstruction resulted
in 0 loss of basin acreage (5.5 perwunt) and an increase in shoreline
lan.gth (11.5 percent) on ponds alony the rightu-of-way. Sorensen and
i1sbiater (1970): in comparing wate™ arcas alcng roads with wvater areas
en cawparahle strips away from roads, found 18 pexcent less acxeage
and 18 percent less shorelina along the roads. 7This infarced loss Hf
acrcage due to road congtruction may be due to their having made these
corparisons in several diffarent land forms, including river vallavs
and sioping till plains, both £ whick would easilv allow complete
dreinage of some basins during road construction. My study was con-
£iﬁad to & dead-ice moraine, a laad form an which drainage 13 more
difficult.

The inferred loss of shoreline in the strips along reoads reported
py 3oransen and lghistar {1970) was in direct contrast to the gain re-
coréed in my study. Again, the pramary reason for this discrepancy
prcbably lies in the differences in laad forms studied. The inferred
loss of shoreline undouvbtedly was dua to the elimination of individual
ponds, Ho loss of ponds was recorded in my study.

Many of the treated ponds would hava been classified as Class 1
. temporary ponds (Stewart and Kantrud 1971) prior to road consctruction.
Following construction, resulting borrow pits frequently increased t. :

depths of &ﬁéséuiaﬁdé. *iﬁié"{ﬁczeasgﬂih dapth influenceﬁithe water
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P T

ratention capability and the distribution of emergent vegetation. -

Procipitation was unusually heavy during the two yaars prior to
and during the csummer of the study (Ministry of Trangsport Racords,
Fdmonton Intarnational Airport 1971). There were losses of only three
temporary ponds in the control area and none in the treated area during
this study. This suggests that ponds in tne treated area vou.d lagt
longer than thoso in the control area under less favorable moisture
conditions. This is supported by the work of Sorxensen and Isbister
(1970) who found that by mid-summer, during a pericd of less than
average rainfall, 41 and 34 percent of the basinsg aloeng the road and
away from the road, respuctively, iwold water.

One transaect used by the U. 3. Fish and '.ildlife Sexrvice for
breoeding pair survuys passes through the stuéy arga. Ciract compari-
gons with my surveys were not possiblé because my caunts of broods were
made in mid-July and eairly August, while those »f the Q.'s._Figh and
Wildli-. Service were made in mid-May on hreeding pairs, lone dfakes;

flocked drakes and lone hens. Even so, during my Aumqust gurvey; the

- number of broods cbhserved on the study area outnumbered the potential

breeding paixs indicated by the U. S. Fish and Wildlife survey by 139

to 122. This-may indicate that a helicopter census is more efficient

~

tkan one from a fixed wing aircraft. it is also possible that movement

ot broods may have occurred onto the more permanent ponds along the '-~‘
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' The destruct:on or dlsposmon of the records: mncrophotographed on
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»d3=
importart role as "salvage" areas for waterfowl,

Wnen a road {s constructed, small collacting basins are frequantly
craatad in ditches or borrow pits. Many of these "new" basins, although
too sgmall to measure from aiy photos, were utilized by lnne drakes and
pairs, s-tizularly hlue~winged teal. These small basing may aid in the
dispersal of breeding pairs and »~rovide un additional attractant for
ducks to tha areas along the roads.

I concluda from this study that road cons%ruction in dsad-ice
moraine resualts in measurable differences in the characteristics and
usae of the wotlands involved. Loss in basin area and increase in
shoreline ware noted, Perhaps more important was a suggested increase
in water depth and permanency reflecting a change in vegetation cover.
"lue~winged teal were observed to use the tveated ponds to a greater

d:r jree than the control ponds. The reverse was true fou mailards, but

_in a more pronounced manner. These cbservations were recorded during

a year of above average moisture conditions. It is the feeling of this

author that during a period of hélow averaye or even average moisture

'cénditions. the differences betweaen watlands near the road and those

away from the road would be aven 1ore measurable.
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